Abstract. Analysis of conjugate data from extended magnetometer networks in northern and southern high latitudes is used to elucidate the initiation and the evolution of a magnetic impulse event (MIE) on June 6, 1997. In addition, data from all-sky imagers, imaging riometers, and Super Dual Auroral Radar Network radars in Antarctica are investigated to confirm the energy content, motion, and electrical current structure of the MIE. 
D (eastward)
The purpose of this paper is to demonstrate the initiation and evolution of the MIE on June 6, 1997, using conjugate analysis of magnetometer network data from northem and southern high latitudes. Data sets from all-sky imagers, imaging riometers, and Super Dual Auroral Radar Network (SuperDARN) radar in Antarctica are also investigated to confirm the energy content, motion, and electrical current structure of the MIE.
Magnetic impulse Event
The magnetic impulse event analyzed herein is shown in Figure 1 The principal reason this event was selected for a detailed case study is that auroral image data from multiple optical sites covering the dayside cusp, the 1ow-latitutde boundary layer (LLBL), and the polar cap region are available. Some research on MIEs has already made use of optical data, generally from single locations, to examine the particle precipitation 
HF Radar Analysis
The SuperDARN radars observed almost no backscatter corresponding to this event in either the Northern Hemisphere or the Southern Hemisphere. The exception was a preexisting stable region of irregularity that is depicted in a grayscale area in Figure 7 , in which the spectral power ofbackscatter observed by the SANAE radar at 2-min intervals is shown. The gray-scale area is mapped onto the 300-kin altitude (a typical altitude for F region backscatter). Circles are the fields of view of the all-sky imagers (same as Plate 1) and are shown as a guide for the relative locations. Preexisting radar scatter was also seen in the Halley radar field of view. The backscatter power in the preexisting HF radar scatter region was enhanced when the TCV approached the backscatter region and passed through it, suggesting that the TCV current system caused an intensification of the ionospheric irregularities. At 1614 UT, when the MIE-related aurora reached the backscatter region, duskside away from the Sun-Earth line, which is not relevant to the discussion of the MIE triggering. In summary, the data obtained from the IMP8 and Interball-Tail spacecraft do not show solar wind signatures that would lead to the conclusion of a direct triggering of the MIE.
Discussion
The previous sections have presented ground signatures of the MIE on June 6, 1997, using observations of geomagnetic variations, aurora, particle precipitation, cosmic noise absorption, and HF radar backscatter. A summary of the direction of motion of the MIE is shown in Figure 10 on a polar map of the Southern Hemisphere. The symbols C1 to C6 in Figure 10 are the approximate guiding centers of the MIE (TCV) at 2-min intervals from 1602 to 1612 UT. The approximate location of each center is inferred from the equivalent convection arrows in Figure 6 . Although this method for the determination of the center of the MIE may not be as rigorous as using a model, we are simply interested in examining and comparing the gross features for the motion of the vortex. In this manner the center is, at first, determined for the northern vortex; the center is then projected to the CGM conjugate points in the Southern Hemisphere. Since these conjugate points are also consistent with the location of the vortex observed in the Southern Hemisphere, it is concluded that there is a good conjugacy in CGM coordinates in terms of the guiding center of the vortex. The MIE was initiated at C1 in the prenoon local time region in both hemispheres as shown in Figure 10 . The optical data in the Antarctic, as well as the geomagnetic data, show that the MIE then moved eastward (noonward) and equatorward from C1 to C6 across the magnetic local noon meridian. Particle data from the low-altitude DMSP spacecraft passing over the polar regions were examined to determine the locations of various high-latitude features. During the time closest to the MIE, most passes we.re over the Southern Hemisphere and are therefore most relevant to this discussion.
In particular, the passes of DMSP F11 and F12 over the 
